TABLE OF CONTENTS
This Readme file describes the digital data, such as types and general contents of files making up the database, and includes information on how to extract and plot the map and accompanying graphic file. Metadata information can be accessed at http://geo-nsdi.er.usgs.gov/metadata/openfile/99-172 and is included in Appendix I of this Readme.
HOW TO OBTAIN PAPER PLOTS
For those having access to large-format plotters such as HP650C, HP755C, and HP2500C, plots may be made directly from the included plot file.
DATABASE CONTENTS
The files constituting the geologic map database of this Open-File Report are listed below along with the interchange files from which they were extracted.
Data Package
All files listed below are in a compressed zipped file named sanana2.zip (22.8 The Encapsulated PostScript file is compressed using WinZip.
The uncompressed Encapsulated PostScript file sanana2.eps will plot a 1:100,000 scale, full color geologic map of the Santa Ana quadrangle along with hypsography, hydrography and transportation information derived from Digital Line Graphs (DLGs). The uncompressed Encapsulated PostScript file sanana2cmu.eps will plot the CMU and an abbreviated DMU. The sheets are approximately 40 X 32 inches and 42 X 36 inches in size respectively. The files have been successfully plotted on Hewlett-Packard large-format plotters, models HP2500C, and HP5000PS.
Symbols Package
Files in the plot package have been prepared to produce optimum plots using the shade, line, and marker sets listed below; these symbol sets and supporting fonts are included in a zipped file named symbols.zip (0.18 Mb). 
SOFTWARE UTILITIES
Files with a .zip file extension were compressed using WinZip, available at http://www.winzip.com.
HOW TO OBTAIN THE DIGITAL FILES
The export files, and subsequently the data and plot files, constituting the geologic map database of this Open-File Map may be obtained in two ways, both over the Internet. 
HOW TO EXTRACT THE GEOLOGIC MAP DATABASE FROM THE TAR FILE

Digital database
After downloading the files, they must be uncompressed using WinZip.
This process will create a directory, sanana2/, that will contain the ARC/INFO interchange files and supporting files. The directory should contain the following files:
sanana2/ sa2_geo.e00 sa2_ano.e00 sa2_str.e00 sa2_point.e00 sa_hydr.e00 sa_hyps.e00 sa_trans.e00
The symbols.zip file is imported using the same methods as for the sanana2.zip file. It will create a directory, symbols/ that will contain the following directory and seven files:
geoage/ geoSCAMP2.lin geoSCAMP2.mrk wpgcmykg.shd geology2.shd fnt026 fnt037 fnt035
The following are not included in the database tar file, and are downloaded separately.
sanana2.eps.zip sanana2cmu.eps.zip README.pdf sanana2.pdf sanana2dmu.pdf sanana2cmu.pdf sanana2dmu.doc sanana2met.met
Encapsulated PostScript plot files
Make an uncompressed file, sanana2.eps (49.4 Mb) or sanana2cmu.eps (1.9 Mb), by using WinZip.
Portable Document Format (.pdf) files PDF files are not stored as zipped files. They are accessed using Adobe Acrobat Reader software, available free from the Adobe website http://www.adobe.com. Follow instructions at the website to download and install the software. Acrobat Reader contains an on-line manual and tutorial.
HOW TO CONVERT THE ARC/INFO INTERCHANGE (EXPORT) FILES
The ARC interchange (.e00) files are converted to ARC coverages using the ARC command IMPORT.
ARC interchange files can also be read by some other Geographic Information Systems, including ArcView (ESRI) and MapInfo (http://www.mapinfo.com), (Environmental Systems Research Institute, Inc., 1998) . Please consult your GIS documentation to see if you can use ARC interchange files and the procedure to import them.
DIGITAL GEOLOGIC MAP SPECIFICATIONS
Digital compilation
The geologic map was compiled from 31 1:24,000 7'5 quadrangles that comprise the Santa Ana 30' x 60' quadrangle. These 7.5' quadrangles were mapped and (or) compiled chiefly at 1:24,000 scale. Some localized map data compiled from earlier mapping were at larger and smaller scales, but none smaller than 1:62,500. Sources of map data are given in Figure 2 of sanana2dmu.pdf, and are also listed in tables near the end of the document; names of the digital preparers are listed by 7.5' quadrangle. This information is also given in sanana2dmu.doc. The compilation at 1:100,000 scale entailed necessary simplification in some areas and combining of some geologic units. Overall, however, despite a greater than four times reduction in scale, most geologic detail found on the 1:24,000 maps is retained on the 1:100,000 map. Geologic contacts across boundaries of the 31 constituent quadrangles required adjustments, but none significant at the final 1:100,000 scale. Even though all of the source geologic data are from significantly larger scale maps, the 1:100,000 scale compilation in this report is intended for use at that scale; digital or plotted enlargements of all or part of the map were not intended and could result in misleading map data. The lines, points, and polygons were edited using standard ARC/INFO commands, and in some places, interactively by hand using graphical user interface ALACARTE (Fitzgibbon, 1991 , Fitzgibbon and Wentworth, 1991 , Wentworth and Fitzgibbon, 1991 . Digitization and editing artifacts significant enough to display at a scale of 1:24,000 were corrected.
Base map
Hypsography, hydrography and transportation data were converted from 1:100,000 DLGs (prepared and available from The National Cartographic Information Center) to ARC/INFO coverages.
Spatial resolution
Use of this digital geologic map database should not violate the spatial resolution of the data. Although the digital form of the data removes the constraint imposed by the scale of a paper map, the detail and accuracy inherent in map scale are also present in the digital data. The fact that this database was edited at a scale of 1:100,000 means that higher resolution information is not generally present in the dataset. Plotting at scales larger than 1:24,000 will not yield greater real detail, although it may reveal fine-scale irregularities above the intended resolution of the database. Similarly, although higher resolution data is incorporated at a few places, the resolution of the combined output will be limited by the lower resolution data.
Map accuracy standards
All contacts on the geologic map are shown as solid lines. Until uniform national geologic map standards are developed and adopted, lines and points on SCAMP 1:100,000 scale geologic maps that are located to within 50 meters, relative to accurately located features on the base map, are considered to meet map accuracy standards. Published and unpublished mapping by the compiler are known to generally meet this map accuracy standard. Most, but not all, mapping compiled from other sources is known to generally meet this map accuracy standard.
Faults and landslides
This database is sufficiently detailed to identify and characterize many actual and potential geologic hazards represented by faults and landslides, but it is not sufficiently detailed for sitespecific determinations. Faults shown do not take the place of fault rupture hazard zones designated by the California State Geologist (see Hart, 1998) .
Database specifics
General--The map database consists of ARC/INFO format coverages, which are stored in UTM projection (Table 1) . Digital tics define a 7.5-minute grid of latitude and longitude that corresponds to the respective corners of the 31 1:24,000 7.5' quadrangles encompassed by the Santa Ana 30' x 60' quadrangle. The content of the geologic database can be described in terms of feature classes that include lines, points, and areas that comprise the map. See the metadata text file (Appendix I) for detailed descriptions.
Lines -Lines are recorded as strings of arcs and are described in an arc attribute (.aat) table. Complete lists of the line types (LTYPE) used in the quadrangle are available in Appendix I. They represent contacts and faults, which define the boundaries of map units and map boundaries.
Polygons ---Geologic map units (polygons) are described in the polygon attribute (.pat) The Santa Ana Quadrangle is in the northern part of the Peninsular Ranges Province as defined by Jahns (1954) . The quadrangle is underlain by rocks characteristic of the eastern part of the province except for the northeast corner, which is underlain by basement rocks of the Transverse Ranges Province. A summary of the general geology of the Peninsular Ranges Province is given by Jahns (1954) and a generalized geologic map of this part of the Peninsular Ranges Province is given by Rogers (1965) .
Physiographically, the northern part of the Peninsular Ranges Province is divided into three major, fault-bounded blocks, the Santa Ana Mountains, Perris, and San Jacinto Mountains. The Santa Ana Mountains block is the westernmost of the three, extending eastward from the coast to the Elsinore fault zone. Tertiary sedimentary rocks ranging in age from Paleocene through Pliocene underlie most of the western part of the Santa Ana block. East of these Tertiary rocks, in the Santa Ana Mountains, a highly faulted anticlinal structure, is cored by a basement assemblage of Mesozoic metasedimentary and Cretaceous volcanic and batholithic rocks. Overlying this basement is a thick section of primarily upper Cretaceous marine rocks, and Paleogene marine and nonmarine rocks. In the southern part of the Santa Ana Mountains the anticlinal nature of the mountains passes into extensive, nearly horizontal erosional surface that is partly covered by Miocene basalt flows.
North of the Santa Ana Mountains block, the relatively low Puente Hills are underlain principally by folded and faulted Neogene marine sedimentary rocks of the Los Angeles basin (e.g., Yerkes and others, 1965) . Up to 8,200 m of middle and late Miocene age rocks are exposed in the Puente Hills, strata equivalent to those from which most of the petroleum of the Los Angeles basin has been produced (Durham and Yerkes, 1964; Yerkes, 1972) . Located between the Puente Hills and the Santa Ana Mountains are several anticlinal structures exposing marine Pleistocene strata (Yerkes, 1972) .
East of the Santa Ana block and west of the San Jacinto fault zone is the Perris block, a roughly rectangular area of relatively low relief, that has remained relatively stable and undeformed during the Neogene. The Perris block is underlain by lithologically diverse prebatholithic metasedimentary rocks intruded by plutons of the Cretaceous Peninsular Ranges batholith. Supra-batholithic volcanic rocks are preserved in the western part of the block. Several erosional and depositional surfaces are developed on the Perris block (e.g., Dudley, 1936; Woodford and others, 1971 ) and thin to relatively thick sections of nonmarine, mainly Quaternary sediments discontinuously cover the basement. The older surfaces are of probable Paleogene age and there is suggestive evidence that Paleogene sedimentary deposits once covered at least the western part of the block.
The San Jacinto Mountains block lies east of the Perris block, but only the northern part of it extends into the Santa Ana quadrangle. A thick section of Miocene through Pleistocene nonmarine sedimentary rocks underlies most of the northern San Jacinto Mountains block allowing limited granitic and metamorphic rocks to show through only in the southern part of the quadrangle.
Purpose: The data set for the Santa Ana 30' X 60' quadrangle was prepared under the U.S. Geological Survey Southern California Areal Mapping Project (SCAMP) as part of an ongoing effort to develop a regional geologic framework of southern California, and to utilize a Geographic Information System (GIS) format to create regional digital geologic databases. These regional databases are being developed as contributions to the National Geologic Map Database of the National Cooperative Geologic Mapping Program of the USGS. The Santa Ana 30' X 60' geologic-map database should be used to evaluate and understand the geologic character of the Santa Ana 30' X 60' quadrangle as a whole. The data should not be used for purposes of site-specific land-use planning or site-specific geologic evaluations. The database is sufficiently detailed to identify and characterize many actual and potential geologic hazards represented by faults and landslides and posed by ground subsidence and earthquake-generated ground shaking. However, it is not sufficiently detailed for site-specific determinations or evaluations of these features. Faults shown do not take the place of fault-rupture hazard zones designated by the California State Geologist (see Hart, 1988) .
Use of this digital geologic-map database should not violate the spatial resolution of the data. Although the digital form of the data removes the constraint imposed by the scale of a paper map, the detail and accuracy inherent in map scale are also present in the digital data. The fact that this database was compiled and edited at a scale of 1:100,000 means that higher resolution information may not have been uniformly retained in the dataset. Plotting at scales larger than 1:100,000 will not yield greater real detail, although it may reveal fine-scale irregularities below the intended resolution of the database. Similarly, although higher resolution data is incorporated in most of the map, the resolution of the combined output will be limited by the lower resolution data.
Point_of_Contact Geologic-map units in the Santa Ana quadrangle database were described using standard field methods. Consistent with these methods, the database author has assigned standard geologic attributes to geologic lines, points, and polygons identified in the database.
Nation-wide geologic-map accuracy standards have not been developed and adopted by the U.S. Geological Survey and other earth-science entities. Until such standards are adopted, the SCAMP project has developed internal map-accuracy standards for 1:100,000-scale geologic maps produced by the project.
Geologic lines and points on 1:100,000 scale geologic maps are judged to meet SCAMP's internal mapaccuracy standards if they are located to within +/-15 meters, relative to topographic or cultural features on the base map.
On any derivative geologic-map plot, line data (excluding geologic contacts) that are judged to meet the SCAMP internal map-accuracy standard are denoted by solid lines; line data (excluding geologic contacts) that may not meet the SCAMP internal map-accuracy standard are denoted by dashed or dotted lines. On any derivative geologic-map plot, all geologic contact line data is represented by a solid line whether it meets the SCAMP internal map-accuracy standard or not. There is no cartographic device for denoting the map-accuracy for geologic-point data (e.g., symbols representing bedding, foliation, lineations, etc.).
Logical_Consistency_Report: Polygon and chain-node topology present. The areal extent of the map is represented digitally by an appropriately projected (UTM projection), mathematically generated box. Consequently, polygons intersecting the lines that comprise the map boundary are closed by that boundary. Polygons internal to the map boundary are completely enclosed by line segments which are themselves a set of sequentially numbered coordinate pairs. Point data are represented by coordinate pairs.
Completeness_Report: The geologic map database of the Santa Ana 30' X '60' quadrangle contains new data that have been subjected to rigorous review and are a substantially complete representation of the current state of knowledge concerning the geology of the quadrangle.
Positional_Accuracy: Horizontal_Positional_Accuracy: Horizontal_Positional_Accuracy_Report: The maximum transformation RMS error acceptable for a 7.5' quadrangle (used to create this 30' X 60' map) transformation and data input is 0.003 (1.8 meters Version 2.0 of the Santa Ana 30' X 60' quadrangle comprises four ARC/INFO coverages, of which three contain geologic data, and one contains cartographic features: sa2_geo (geology), sa2_str (structural point data), sa2_point (fold axes and symbols), and sa2_ano (annotation and leaders).
Geologic data represented by line entities and the polygons they delineate are contained in the coverage sa2_geo.
Structural point data (sa2_str) includes site-specific information describing the types and the orientation of foliation, joints and lineations. Annotation is respective dip and plunge values associated with individual point data.
Fold axes line and point data (sa2_point) includes site-specific information describing the types and the orientation of fold axes.
For display purposes, the annotation coverage (sa2_ano) contains six annotation subclass: anno.canyons contains canyon names, anno.cities contains city names, anno.faults contains fault names, anno.geo contains unit labels, anno.mountain contains mountain names, and anno.water contains water body names.
SA2_GEO.PAT:
COLUMN ITEM NAME WIDTH OUTPUT TYPE N.DEC ALTERNATE NAME 1  AREA  8  18  F  5  9  PERIMETER  8  18  F  5  17  SA2_GEO#  4  5  B  -21  SA2_GEO-ID  4  5  B  -25  LABL  35  35  C  -60  PLABL  35  35  C  -95  SHD  3  3  I  -98  SHDFIL  3  3  I  -101  NAME  200 
